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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A lithium ion is emitted electrochemically. - Lithium cell which uses as a positive electrode and a 
negative electrode the electrode which makes a subject the active material which carries out occlusion, and is 
characterized by including the matter which contains at least one or more [ of the nitrogen which had a lone-pair 
electrons in the cell, Lynn, and the sulfur atoms ] in the cell using the electrolyte containing a fluorination object. 
[Claim 2] A lithium ion is emitted electrochemically. - Lithium cell which uses as a positive electrode and a 
negative electrode the electrode which makes a subject the active material which carries out occlusion, and is 
characterized by including the matter which contains at least one or more [ of the nitrogen which had a lone-pair 
electrons in the cell, Lynn, and the sulfur atoms ] in the cell using the electrolyte which is dissolving lithium salt 
with a fluorination object. 

[Claim 3] The lithium cell according to claim 2 said whose lithium salt is a 6 phosphorus-fluoride acid lithium. 
[Claim 4] The lithium cell according to claim 1 to 3 whose matter with said lone-pair electrons is amines. 
[Claim 5] The lithium cell according to claim 4 whose additions of said amines are the mol molecular weight of 
lithium salt, and below equivalent in mol molecular weight. 

[Claim 6] The lithium cell according to claim 1 to 3 whose matter with said lone-pair electrons is matter containing 
a pyridine ring. 

[Claim 7] The lithium cell according to claim 1 to 3 whose matter with said lone-pair electrons is polyvinyl 
pyridine. 

[Claim 8] The lithium cell according to claim 1 to 7 said whose electrolyte is a giant-molecule solid electrolyte. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of repeat charge/discharge capability ability about a 

lithium cell, especially a lithium secondary battery. 

[0002] 

[Description of the Prior Art] Thin-shape[ the miniaturization of a cell, lightweight-izing, and ]-izing and the cell 
which has a high energy consistency fiirther are strongly demanded with the unification with the receipt in 
electronic equipment of a cell, an electronics component, and a circuit so that the latest microelectronics-ization 
may be represented by the power source for memory backup of various electronic equipment. In recent years, in the 
field of a primary cell, although small and lightweight cells, such as a lithium cell, are already put in practical use, 
the application field is restricted. 

[0003] Then, although the rechargeable battery using the nonaqueous electrolyte in which the formation of small 

lightweight is more possible as a cell which replaces the conventional lead cell and a nickel-cadmium battery 

attracts attention more, current is examined by many research facilities in order to raise more practical use 

properties, such as the cycle property of an electrode active material, and a self-discharge property. 

[0004] Conventionally, about wearing of the cell to a substrate or a device, it could not say that cell configurations, 

such as cylindrical and a carbon button mold, were efficient in respect of the volume utilization factor in a device, 

but the cell had become the big factor which restricts the design of electronic equipment. Since the configuration of 

that a thin film-like cell can use the dead space in a device effectively and a cell can be determined as arbitration, 

the design of electronic equipment attracts attention in that already being restricted to a cell is lost. 

[0005] Since using a solid polymer electrolyte can abolish the pouring-in process of a cell in production of a thin 

film-like cell, there is the description that a production process can be simplified greatly. 

[0006] As an electrode material of a rechargeable battery, from the field of safety, the field of the high rate engine 
performance, and the field of cycle reversibility, it is effective to use a carbon material for a negative electrode, and 
it is already produced commercially. Although various electrolytic-solution presentations have been considered in 
order to fully pull out the engine performance of this carbon material, as lithium salt, the 6 fluoride [ phosphoric 
acid ] lithium has attracted attention as an ingredient with few problems in respect of toxicity and safety. However, 
as for this ingredient, the technique of avoiding mixing of moisture during the improvement technique in purity and 
handling since it is very unstable is becoming important to exposure to an environment. 
[0007] 

[Problem(s) to be Solved by the Invention] In manufacture of a thin film cell, a solid polymer electrolyte is also 
treated as a sheet instead of there being no pouring-in process. This means that the ingredient containing lithium 
salt flows to Rhine. When it is going to use an unstable ingredient here to exposure to an environment which was 
described previously, the above processes are committed as a disadvantageous point. That is, the matter with a 
fluorination object will generate hydrogen fluoride easily, if moisture mixes. The generated hydrogen fluoride 
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reacts with the lithium ion which is the active material of a fuel cell subsystem, serves as LiF and is inactivated. 
With for example, a 6 fluoride [ phosphoric acid ] lithium LiPF6 + H2 O -> PF5 + LiOH + HF (1) 
[0008] In the case of the fuel cell subsystem as which a forward negative electrode adopts an intercalation or an 
insertion mold electrode, this problem is especially serious. That is, unlike the system in which having an active 
material in one pole superfluously like a metal lithium possesses the electrode allowed, the total amount of the 
lithium contained in a positive electrode and a negative electrode is limited, and it is because it has big effect on 
charge/discharge capability ability directly that this amount collapses. 

[0009] Furthermore, when using the polymer used for a solid polymer electrolyte, and the ingredient which 
contained the fluorine atom in the solvent used for the electrolytic solution, a hydrogen atom is drawn out by the 
following reactions from them, and it may result in generating of hydrogen fluoride. 
LiPF6 + - H -> PF5 + - Li + HF (2) 

[0010] If an example is given, the acrylate end group comparatively generally used when making a polymer 
construct a bridge by heat, light, and electron ray hardening has the hydrogen atom lengthen and be easy to blunder. 
Moreover, although the case where lithium salt has a fluorine atom is described until now, when the polymer has a 
fluorine atom, the fluorine atom drawn out from the polymer may originate and it may result in generating of 
hydrogen fluoride. 

[001 1] The hydrogen fluoride generated by these reactions becomes the cause of reducing cell capacity, in order to 

combine with the lithium ion which is an active material in charge and discharge. 

[0012] 

[Means for Solving the Problem] This invention emits a lithium ion electrochemically so that it may attain the 
above-mentioned purpose. - The electrode which makes a subject the active material which carries out occlusion is 
used as a positive electrode and a negative electrode. In the cell using the electrolyte which is dissolving lithium 
salt with a fluorination object in the cell using the electrolyte containing a fluorination object Moreover, in the cell 
using the electrolyte which is dissolving the 6 phosphorus-fluoride acid lithium, it is the lithium cell characterized 
by including the matter containing at least one or more [ of the nitrogen which had a lone-pair electrons in the cell, 
Lynn, and the sulfur atoms ]. Moreover, the matter with said lone-pair electrons is the lithium cell which is amines. 
Moreover, the addition of said amines is the lithium cell which is 1/10 or less [ of lithium salt / of mol molecular 
weight ] preferably the mol molecular weight of lithium salt, and below equivalent in mol molecular weight. 
Moreover, the matter with said lone-pair electrons is the lithium cell which is the matter containing a pyridine ring. 
Moreover, the matter with said lone-pair electrons is the lithium cell which is polyvinyl pyridine. Moreover, an 
electrolyte is the lithium cell which is a giant-molecule solid electrolyte. 

[0013] Here, an electrolyte means the electrolytic solution which comes to dissolve lithium salt, and a solid 

electrolyte. 

[0014] 

[Function] If there is matter which had a lone-pair electrons for example, on the nitrogen atom under the 
environment which hydrogen fluoride generates, the trap of the hydrogen fluoride will be immediately carried out 
by the next reaction, and the capacity which attacks a lithium ion will be lost. Therefore, it prevents the engine 
performance of a lithium cell falling by the above devices. 

HF + -N: -> -NH-F [0015] As matter which had a lone-pair electrons on nitrogen, Lynn, and a sulfur atom, 
although triethylamine, polyvinyl pyridine, triethyl phosphoretted hydrogen, triphenylphosphine, a diethyl sulfide, 
etc. are mentioned, it does not limit to these. Since both these matter has electron-donative [ strong ], its operation 
which carries out the trap of the hydrogen fluoride like a top type is strong. 

[0016] this operation — LiPF6 although it divides and effectiveness is [ for ] high, when it considers as a salt — 
LiBF4, LiCF3 S03, and LiN (CF3 S02)2 etc. — when it uses for a salt, or also when tetrafluoroethylene, Nafion, 
etc. are used for the polymer for constituting a binder and a solid polymer electrolyte, it can apply. Moreover, the 
matter with a lone-pair electrons may be used as an electrode binder. 

[0017] It is not necessary to exceed the peak of the isolation fluorine considered to generate the number of the 
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nitrogen atoms contained in this if amines are mentioned as an example at this time, and a lot of [ conversely ] 
addition causes decline in the charge-and-discharge effectiveness of an electrode, and the corrosion of a charge 
collector, and becomes the cause of reducing a battery life. Moreover, under the low humidity ambient atmosphere 
used for an actual production process, it is still a surplus that the whole quantity of the lithium salt currently used, 
for example decomposes, even if it carries out equivalent addition, since there is nothing actually and it contributes 
to the reactions with a very above part of lithium salt. 

[0018] Even if it reduced the addition of triethylamine how far, about whether effectiveness is demonstrated, it was 
based on the production process ambient atmosphere moisture content, and when artificers experimented with mol 
molecular weight 1/10 [ of lithium salt ] of mol molecular weight thru/or in 1/100, sufficient addition effectiveness 
of triethylamine was demonstrated and the fault of the above superfluous addition was not found out, either. When 
the addition exceeded 1/10, inferiority was seen a little by the cycle capacity curve. This is considered to originate 
in superfluous addition having reduced the initial effectiveness of a negative-electrode active material. 
[0019] Since it is difficult to bring pouring in, i.e., installation of lithium salt, to a final process like a liquid type 
cell when an electrolyte is a giant-molecule solid electrolyte as stated previously, an operation of this invention is 
demonstrated further effectively. 
[0020] 

[Example] An example explains to a detail further. The ambient atmosphere used for the experiment of the 
following examples and the example of a comparison is an air ambient atmosphere with the moisture content of -20 
degrees C of dew-points, and is an ambient atmosphere which performing assembly of a lithium cell has at this 
moisture content, and is generally made unsuitable. [ too many ] 

[0021] (Example 1) It is one mol [/I. ] LiPF6 to gamma-butyrolactone. What mixed the polyethylene oxide 
diacrylate of weight average molecular weight 1,000 by the weight ratio of 3:1 to the electrolytic solution in which 
it was made to dissolve was prepared. This is henceforth called "monomer liquid." What mixed carbon with lithium 
cobalt oxide at a rate of 10:1, and the monomer liquid which added 0.02 mols [/l. ] triethylamine were mixed by the 
weight ratio of 1 :1, it considered as the shape of a paste, the electron ray was irradiated after applying to the 
thickness of about 30 micrometers on aluminium foil, and the positive electrode was obtained. 
[0022] The electron ray was irradiated after applying to the thickness of about 30 micrometers the monomer liquid 
which added 0.02 mols [/l. ] triethylamine, and the separator layer was made to form on the obtained positive 
electrode. 

[0023] Pitch system carbon and the monomer liquid which added 0.02 mols [/l. ] triethylamine were mixed by the 
weight ratio of 1 : 1 , it considered as the shape of a paste, the seal of lamination and the perimeter was carried out to 
the positive electrode / separator bilayer mold goods which irradiated the electron ray after applying to the 
thickness of about 30 micrometers on copper foil, obtained the negative electrode, and was obtained previously, and 
it considered as the film cell, electrode active area — 33cm2 it is . 

[0024] It is this cell 0.5 mA/cm2 The cycle trial which repeats discharge-charge between 4.3V and 2.7V with 
current density was performed. The curve of (1) in drawing 1 shows change of the discharge capacity 
accompanying a cycle. 

[0025] (Example 2) In the above-mentioned example 1, the same cycle trial was presented with the film cell 
produced completely like the example 1 except having used the monomer liquid which dissolved the polyvinyl 
pyridine 1 millimol / 1 of weight average molecular weight 2,400 instead of the monomer liquid which added 0.02 
mols [/l. ] triethylamine. The curve of (2) in drawing 1 shows change of the discharge capacity accompanying a 
cycle. 

[0026] (Example of a comparison) In the above-mentioned example 1, the same cycle trial was presented with the 
film cell produced completely like the example 1 except having added triethylamine into neither of the parts. The 
curve of (3) in drawing 1 shows change of the discharge capacity accompanying a cycle. 
[0027] 

[Effect of the Invention] As shown in drawing 1 , as for what added the matter which had a lone-pair electrons in 
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the solid electrolyte raw material from the production process of a solid polymer electrolyte, high capacity is 
obtained by stability to a long-term repeat charge-and-discharge cycle, and the effectiveness of this invention is 
size. In addition, in this invention, it does not limit about the class of electrode active material ingredient used for a 
positive electrode and a negative electrode, the class of polymer ingredient which forms a solid electrolyte, the 
content of lithium salt, and cell size. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the curve of transition of discharge capacity to the number of cycles obtained by the charge-and- 
discharge cycle trial of a card mold rechargeable battery, and (1) and (2) depend the cell produced by the examples 
1 and 2 of this invention, and (3) on the cell produced by the approach shown in the example of a comparison, 
respectively. 
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DRAWINGS 



[Drawing 1] 
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